Solve first and second order differential equations via Runge Kutta methods. It solves initial value problems.
4.
The degree is the power to which the highest order derivative is raised. The RUNGE KUTTA command only deals with first degree differential equations.
An analytic solution is an equation of the form y = F(x)
which results in the original differential equation when it is differentiated. Although the RUNGE KUTTA command does not provide an analytic solution (that is, the function F), it can generate the y value for any corresponding x value. The RUNGE KUTTA command returns y values (and dy/dx values for the second order case) for a given set of X values.
6. Differential equations are complicated by the fact that there is an infinite number of solutions (this is due to the fact that the derivative of any constant is zero). However, if the solution is required to pass through a specific point (x0,y0), then the solution is unique. This point is referred to as an initial value. Boundary value problems are those in which more than one initial point is specified. The RUNGE KUTTA command can solve initial value problems, but it does not solve boundary value problems. DATAPLOT does not currently provide any methods for solving boundary value problems.
SYNTAX 1
LET <y> = RUNGE KUTTA <f> <x1> <SUBSET/EXCEPT/FOR qualification> where <f> is a function or functional expression that defines the differential equation (this function often contains <y>); <x1> is a variable that defines the desired grid of X values; <y> is a variable where the computed values for the dependent variable are saved (the first element of this variable must be previously defined); and where the <SUBSET/EXCEPT/FOR qualification> is optional and rarely used in this context. This syntax is used for first order differential equations. The initial value (x0, y0) is specified by the first elements of <x1> and <y> respectively. These points must be specified before entering the RUNGE KUTTA command. The solution is the set of points <y> and <x1>.
SYNTAX 2
LET <y> <yd> = RUNGE KUTTA <f> <x1>
<SUBSET/EXCEPT/FOR qualification> where <f> is a function or functional expression that defines the differential equation (this function often contains <y> and <yd>); <x1> is a variable that defines the desired grid of X values;
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<y> is a variable where the computed values for the dependent variable are saved (the first element of this variable must be previously defined); <yd> is a variable where the computed values for the dy/dx term are saved (the first element of this variable must be previously defined); and where the <SUBSET/EXCEPT/FOR qualification> is optional and rarely used in this context. This syntax is used for second order differential equations. The initial value (x0, y0, yd0) is specified by the first elements of <x1>, <y>, and <yd> respectively. These points must be specified before entering the RUNGE KUTTA command. The solution is the set of points <y>, <yd>, and <x1>.
NOTE DATAPLOT uses a fourth order Runge-Kutta algorithm. This algorithm is documented in the Numerical Recipes book. It is also covered in most numerical analysis textbooks. Runge-Kutta methods have the advantage of almost always succeeding, but they do not always have as high an accuracy or the computational efficiency as more sophisticated methods such as Bulirsch-Stoer or predictorcorrector methods.
Runge-Kutta methods are not appropriate for stiff differential equations. . NOTE--Y = SPEED AFTER TIME X . X = TIME (IN SECONDS) . . 
DEFAULT

None
SYNONYMS
None
RELATED COMMANDS
M = MASS . C = AIR RESISTANCE . -----START POINT----------------------------------- . STEP 1--DEFINE THE. -----START POINT----------------------------------- . . STEP 1--DEFINE THE
